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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 
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Paper No./Mail Date . 
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Reasons For Allowance 

1 . The following is an Examiner's statement of reasons for allowance: 
Claims 1-54 are allowed. 

The present invention is directed toward a method for near real time quality 
analysis in which packets are passively sampled using a quality analyzer during a 
communication session between a pair of end points. A plurality of metrics are 
determined from the sampled packets including lost packets, packet timing, then a 
quality score is determined in near real time that combines the metrics. 

Regarding independent claim 1, a near real time quality analyzer, comprising: 
a passive stream collector that passively samples packets from a stream Of Internet 
Protocol (IP) packets that represent a communication session between a pair of end 
points carrying analog signals being transmitted over a transmission path in an IP 
network, and determines in near real time at least two metrics from the sampled packets 
for the communication session; wherein the at least two metrics comprise: at least one 
metric that measures a quantity of lost packets; and at least one metric that measures a 
characteristic of packet a stream quality analyzer that receives the at least two metrics 
and calculates a quality score in near real time using a quality formula that combines 
the at least two metrics; and wherein the quality formula takes the general form of: Q = 
K1 + ln(K2 + K3J) + exp(K4P) where Q is the quality score, the values of K1 , K2, K3 ,K4 
and are constants, J is jitter, and P is packet loss. 
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Regarding claim 26, a near real time quality analyzer, comprising: a passive 
stream collector that passively samples packets from a stream of Real Time Protocol 
(RTP) Internet Protocol (IP) packets entering and leaving a switch, wherein the stream 
of packets represents a communication session between a pair of end points carrying 
analog signals being transmitted over a transmission path in an IP network, and 
determines in near real time at least two metrics from the sampled packets for the 
communication session; wherein the at least two metrics are derived from data 
contained within Real Time Control Protocol packets comprise: at least one metric that 
measures a quantity of lost packets; and at least one metric that measures a 
characteristic of packet jitter a stream quality analyzer that receives the at least two 
metrics and calculates a quality score in near real time using a quality formula that 
combines the at least two metrics, wherein the stream quality analyzer aggregates a 
plurality of quality scores, and wherein the quality formula takes the general form of: Q = 
K+ ln(K2+ K3J) + exp(K4P) where Q is the quality score, the values of K1 , K2, K3, and 
K4 are constants, J is jitter, and P is packet loss; a database, receiving the quality 
score from the stream quality analyzer and storing the quality score indexed to the pair 
of end points; means for comparing the quality score with a quality threshold and 
generating an alarm whenever the quality score falls below a quality threshold; and a 
display that displays the quality score along with historical quality scores associated 
with the end points. 

Regarding claim 29, a method for near real time quality analysis, comprising: 
passively sampling packets from a stream of Internet Protocol (IP) packets that 
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represent a communication session between a pair of end points carrying analog 
signals being transmitted over a transmission path in an IP network, and determining in 
near real time at least two metrics from the sampled packets for the communication 
session; wherein the at least two metrics comprise: at least one metric that measures a 
quantity of lost packets; at least one metric that measures a characteristic of packet 
latency; calculating a quality score in near real time using a quality formula that 
combines the at least two metrics; and wherein a packet latency metric is modeled in 
the quality formula as either an exponential term or a piecewise linear function in which 
the overall quality score shows a sharp decline in quality when packet latency exceeds 
approximately 150 ms and a low effect on quality score when packet latency is below 
approximately 150 ms. 

Regarding claim 52, a near real time quality analyzer, comprising: a passive 
stream collector that passively samples packets from a stream of Internet Protocol (IP) 
packets that represent a communication session between a pair of end points carrying 
analog signals being transmitted over a transmission path in an IP network, and 
determines in near real time at least two metrics from the sampled packets for the 
communication session; wherein the at least two metrics comprise: at least one metric 
that measures a quantity of lost packets; at least one metric that measures a 
characteristic of packet timing; and a stream quality analyzer that receives the at least 
two metrics and calculates a quality score in near real time using a quality formula that 
combines the at least two metrics; and wherein the quality formula takes the general 
form of: Q = Ks - K6L + K7R + K8J where Q is the quality score, Ks, K6, KT, and K8 are 



Application/Control Number: 1 0/561 ,961 Page 5 

Art Unit: 2616 

constants, L is latency, R is the sum of the squares of round-trip times, where round-trip 
time is the combined latency for transit between the pair of end points, and J is a 
minimum positive jitter. 

Regarding claim 53, a method for near real time quality analysis, comprising: 
passively sampling packets from a stream of Internet Protocol (IP) packets that 
represent a communication session between a pair of end points carrying analog 
signals being transmitted over a transmission path in an IP network, and determining in 
near real time at least two metrics from the sampled packets for the communication 
session; wherein the at least two metrics comprise: at least one metric that measures a 
quantity of lost packets; at least one metric that measures a characteristic of packet 
timing; calculating a quality score in near real time using a quality formula that combines 
the at least two metrics and wherein a packet loss metric is modeled in the quality 
formula as either an exponential term or a piecewise linear function in .which the overall 
quality score shows a sharp decline in quality when packet loss exceeds a threshold. 

The closest prior arts, Puthiyedath '521 discloses method and system of 
analyzing the perceived quality of stream media, determining whether there are missing 
data packets from the received stream as referenced by fig. 1 , analyzer 104, col. 3, 
lines 45-61 , col. 2, lines 26-67. Puthiyedath '521 further discloses a device (fig. 1 , 
Device 110, col. 3, lines 45-62) produces a quality score (fig. 1, Device 110, col. 3, lines 
45-62) using the analyzer 104 (fig. 1, col. 3, lines 45-62, col. 5, lines 39-62). 
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Klinker '671 from the same field of endeavor discloses a passive flow analyzer as 
referenced by fig. 3, Passive Flow Analyzer 330, fig. 2, Passive Calibrator 203, which 
examines the traffic stream at both ends (ingress/egress) with respect to round trip 
latency, percentage of packet lost, jitter of the traffic flows, paragraphs 0077-0078, 
0082, 0104, 0107. 

MeLampy 781 from the same field of endeavor discloses determining 
dynamically a QoS score in terms of packet lost, jitter, latency of the multimedia packet 
flows as suggested in col. 13, lines 52- to col. 14, lines 3. col. 16, lines 67 to col. 17, 
lines 32. 

Baj '979 from the same field of endeavor discloses determining/measuring the 
(PSQM) Perceptual Speech Quality Measurement ranging from 1 to 5, paragraphs 
0006-0007, 0009, and 0037. 

The combined prior arts in combination fail to teach the above claimed features: 
wherein the quality formula takes the general form of: Q = K+ ln(K2+ K3J) + exp(K4P) 
where Q is the quality score, the values of K1 , K2, K3, and K4 are constants, J is jitter, 
and P is packet loss; wherein a packet latency metric is modeled in the quality formula 
as either an exponential term or a piecewise linear function in which the overall quality 
score shows a sharp decline in quality when packet latency exceeds approximately 150 
ms and a low effect on quality score when packet latency is below approximately 150 
ms; wherein a packet loss metric is modeled in the quality formula as either an 
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exponential term or a piecewise linear function in .which the overall quality score shows 
a sharp decline in quality when packet loss exceeds a threshold. 

The prior arts in combination fail to anticipate or render the distinct features of the 
independent claims obvious. 

Dependent claims 19-25, 27-28, 30-51, and 54 are allowed since they depend 
on claims 1 , 26, 29, 53 respectively. 

2. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Sheldon et al (US 7,061 ,871 B2), Hardy et al (US 63701 20 B1 ), 
Asar et al (US 7,197,557 B1), Procopio et al (US 2003/0007458 A1), Bruckman et al 
(US 2003/0048754 A1 ), Hicks et al (US 7274670 B2), Chong et al (US 7382735 B2), 
Hussain et al (US 2003/0223361 A1 ), Clark et al (US 7,075,981 B1 ), Houh et al (US 
2002/0015387 A1), and Mitsumori et al (US 6,850,525 B2). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CANDAL ELPENORD whose telephone number is 
(571)270-3123. The examiner can normally be reached on Monday through Friday 
7:30AM to 5:00PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kwang Bin Yao can be reached on (571) 272-3182. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Candal Elpenord/ 
Examiner, Art Unit 2616 



/Kwang B. Yao/ 

Supervisory Patent Examiner, Art Unit 2616 



